
FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Palo Alto County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
6:               |       |         |         |         |
 OKOBOJI---------|  0-16 | 6.6-7.6 | 9.0-12  |  41-45  |   0-15
                 | 16-32 | 6.6-7.8 | 7.0-10  |  41-45  |   0-15
                 | 32-57 | 6.6-8.4 | 3.0-4.0 |  36-41  |   0-30
                 | 57-60 | 7.4-8.4 | 1.0-3.0 |  30-36  |   5-30
                 |       |         |         |         |
34:              |       |         |         |         |
 ESTHERVILLE-----|  0-11 | 5.6-7.3 | 1.5-2.5 |  15-20  |    0
                 | 11-24 | 5.6-7.3 | 0.0-0.5 | 4.0-20  |    0
                 | 24-60 | 6.6-8.4 | 0.0-0.5 | 0.0-5.0 |   0-20
                 |       |         |         |         |
34B:             |       |         |         |         |
 ESTHERVILLE-----|  0-11 | 5.6-7.3 | 1.5-2.5 |  15-20  |    0
                 | 11-24 | 5.6-7.3 | 0.0-0.5 |  15-20  |    0
                 | 24-60 | 6.6-8.4 | 0.0-0.5 | 0.0-5.0 |   0-20
                 |       |         |         |         |
34C2:            |       |         |         |         |
 ESTHERVILLE-----|  0-11 | 5.6-7.3 | 1.0-2.0 |  15-20  |   ---
                 | 11-24 | 5.6-7.3 | 0.0-0.5 | 4.0-20  |   ---
                 | 24-60 | 6.6-8.4 | 0.0-0.5 | 0.0-5.0 |   0-20
                 |       |         |         |         |
55:              |       |         |         |         |
 NICOLLET--------|  0-19 | 6.1-7.3 | 5.0-6.0 |  20-25  |    0
                 | 19-39 | 5.6-7.8 | 0.5-5.0 |  15-25  |   0-15
                 | 39-60 | 7.4-8.4 | 0.0-0.5 |  10-20  |   5-30
                 |       |         |         |         |
62C:             |       |         |         |         |
 STORDEN---------|  0-10 | 7.4-8.4 | 2.5-3.5 |  15-20  |   5-30
                 | 10-60 | 7.4-8.4 | 0.0-0.5 | 7.0-18  |   5-30
                 |       |         |         |         |
62D:             |       |         |         |         |
 STORDEN---------|  0-10 | 7.4-8.4 | 2.5-3.5 |  15-20  |   5-30
                 | 10-60 | 7.4-8.4 | 0.0-0.5 | 7.0-18  |   5-30
                 |       |         |         |         |
62E:             |       |         |         |         |
 STORDEN---------|  0-10 | 7.4-8.4 | 2.5-3.5 |  15-20  |   5-30
                 | 10-60 | 7.4-8.4 | 0.0-0.5 | 7.0-18  |   5-30
                 |       |         |         |         |
62F:             |       |         |         |         |
 STORDEN---------|  0-10 | 7.4-8.4 | 2.5-3.5 |  15-20  |   5-30
                 | 10-60 | 7.4-8.4 | 0.0-0.5 | 7.0-18  |   5-30
                 |       |         |         |         |
72:              |       |         |         |         |
 ESTHERVILLE-----|  0-11 | 5.6-7.3 | 3.0-4.0 |  20-25  |    0
                 | 11-24 | 5.6-7.3 | 0.0-0.5 | 4.0-20  |    0
                 | 24-60 | 6.6-8.4 | 0.0-0.5 | 0.0-5.0 |   0-20
                 |       |         |         |         |
72B:             |       |         |         |         |
 ESTHERVILLE-----|  0-11 | 5.6-7.3 | 3.0-4.0 |  20-25  |    0
                 | 11-24 | 5.6-7.3 | 0.0-0.5 | 4.0-20  |    0
                 | 24-60 | 6.6-8.4 | 0.0-0.5 | 0.0-5.0 |   0-20
                 |       |         |         |         |
73C:             |       |         |         |         |
 SALIDA----------|  0-7  | 6.1-8.4 | 1.5-2.5 |  10-15  |   0-30
                 |  7-13 | 7.4-8.4 | 0.0-0.5 | 1.0-5.0 |   5-30
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Palo Alto County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
                 | 13-60 | 7.4-8.4 | 0.0-0.5 | 1.0-3.0 |   5-30
                 |       |         |         |         |
90:              |       |         |         |         |
 OKOBOJI---------|  0-16 | 6.6-7.6 |  12-18  |  41-50  |   0-15
                 | 16-32 | 6.6-7.8 | 7.0-10  |  41-45  |   0-15
                 | 32-57 | 6.6-8.4 | 3.0-4.0 |  36-41  |   0-30
                 | 57-60 | 7.4-8.4 | 1.0-3.0 |  30-36  |   5-30
                 |       |         |         |         |
95:              |       |         |         |         |
 HARPS-----------|  0-15 | 7.9-8.4 | 4.5-5.5 |  36-41  |  20-30
                 | 15-29 | 7.9-8.4 | 2.0-3.0 |  25-30  |  20-30
                 | 29-60 | 7.4-8.4 | 0.0-1.0 |  20-25  |  20-30
                 |       |         |         |         |
107:             |       |         |         |         |
 WEBSTER---------|  0-17 | 6.6-7.3 | 6.0-7.0 |  35-41  |    0
                 | 17-48 | 6.6-7.8 | 2.0-4.0 |  35-41  |   5-10
                 | 48-60 | 7.4-8.4 | 1.0-2.0 |  30-35  |   5-30
                 |       |         |         |         |
133:             |       |         |         |         |
 COLO------------|  0-33 | 5.6-7.3 | 5.0-7.0 |  36-41  |    0
                 | 33-50 | 5.6-7.3 | 3.0-4.0 |  36-41  |    0
                 | 50-60 | 6.1-7.3 | 1.0-2.0 |  30-36  |    0
                 |       |         |         |         |
133B:            |       |         |         |         |
 COLO------------|  0-33 | 5.6-7.3 | 5.0-7.0 |  36-41  |    0
                 | 33-50 | 5.6-7.3 | 3.0-4.0 |  36-41  |    0
                 | 50-60 | 6.1-7.3 | 1.0-2.0 |  30-36  |    0
                 |       |         |         |         |
138B:            |       |         |         |         |
 CLARION---------|  0-14 | 5.6-7.3 | 3.0-5.0 |  20-25  |    0
                 | 14-27 | 5.6-7.8 | 0.5-1.0 |  20-25  |   0-15
                 | 27-60 | 7.4-8.4 | 0.0-0.5 |  20-25  |   5-30
                 |       |         |         |         |
138C:            |       |         |         |         |
 CLARION---------|  0-14 | 5.6-7.3 | 3.0-5.0 |  20-25  |    0
                 | 14-27 | 5.6-7.8 | 0.5-1.0 |  20-25  |   0-15
                 | 27-60 | 7.4-8.4 | 0.0-0.5 |  20-25  |   5-30
                 |       |         |         |         |
138C2:           |       |         |         |         |
 CLARION---------|  0-7  | 5.6-7.3 | 2.2-3.2 |  20-25  |    0
                 |  7-14 | 5.6-7.3 | 1.0-2.0 |  20-25  |    0
                 | 14-27 | 5.6-7.8 | 0.5-1.0 |  20-25  |   0-15
                 | 27-60 | 7.4-8.4 | 0.0-0.5 |  20-25  |   5-30
                 |       |         |         |         |
138D2:           |       |         |         |         |
 CLARION---------|  0-7  | 5.6-7.3 | 2.2-3.2 |  20-25  |    0
                 |  7-14 | 5.6-7.3 | 1.0-2.0 |  20-25  |    0
                 | 14-27 | 5.6-7.8 | 0.5-1.0 |  20-25  |   0-15
                 | 27-60 | 7.4-8.4 | 0.0-0.5 |  20-25  |   5-30
                 |       |         |         |         |
141:             |       |         |         |         |
 WATSEKA---------|  0-18 | 5.6-7.3 | 2.0-3.0 |  10-15  |    0
                 | 18-30 | 5.1-7.3 | 0.0-0.5 | 1.0-7.0 |    0
                 |       |         |         |         |
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Palo Alto County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
150:             |       |         |         |         |
 HANSKA----------|  0-13 | 6.1-7.8 | 3.9-5.5 |  15-20  |   ---
                 | 13-25 | 6.1-7.3 | 2.0-3.9 |  10-15  |   ---
                 | 25-60 | 6.1-7.8 | 0.0-1.0 | 5.0-10  |   ---
                 |       |         |         |         |
172:             |       |         |         |         |
 WABASH----------|  0-25 | 5.6-7.3 | 4.0-5.0 |  41-41  |    0
                 | 25-60 | 5.1-7.8 | 1.0-2.0 |  28-42  |    0
                 |       |         |         |         |
181B:            |       |         |         |         |
 CLARION---------|  0-14 | 5.6-7.3 | 3.0-4.0 |  20-25  |    0
                 | 14-27 | 5.6-7.8 | 0.5-1.0 |  20-25  |   0-15
                 | 27-60 | 7.4-8.4 | 0.0-0.5 |  20-25  |   5-30
                 |       |         |         |         |
181C2:           |       |         |         |         |
 CLARION---------|  0-7  | 5.6-7.3 | 2.2-3.2 |  20-25  |    0
                 |  7-14 | 5.6-7.3 | 1.0-2.0 |  20-25  |    0
                 | 14-27 | 5.6-7.8 | 0.5-1.0 |  20-25  |   0-15
                 | 27-60 | 7.4-8.4 | 0.0-0.5 |  20-25  |   5-30
                 |       |         |         |         |
203:             |       |         |         |         |
 CYLINDER--------|  0-12 | 5.6-7.3 | 4.0-5.0 |  20-25  |    0
                 | 12-37 | 6.1-7.3 | 2.0-3.0 |  20-25  |    0
                 | 37-60 | 6.6-8.4 | 0.0-0.5 | 5.0-10  |   0-25
                 |       |         |         |         |
221:             |       |         |         |         |
 PALMS-----------|  0-24 | 5.1-7.4 |  20-50  |  65-100 |    0
                 | 24-30 | 5.1-7.8 |  20-50  | 150-200 |    0
                 | 30-60 | 6.1-8.4 | 0.0-10  | 2.0-14  |   0-20
                 |       |         |         |         |
224:             |       |         |         |         |
 LINDER----------|  0-13 | 5.6-7.8 | 3.5-4.5 |  15-20  |   0-15
                 | 13-24 | 6.1-7.8 | 0.0-0.5 |  10-15  |   0-15
                 | 24-60 | 7.4-8.4 | 0.0-0.5 | 5.0-10  |   5-30
                 |       |         |         |         |
253C:            |       |         |         |         |
 FARRAR----------|  0-14 | 5.6-7.3 | 1.5-2.5 |  15-20  |    0
                 | 14-22 | 5.6-6.5 | 0.5-1.0 |  15-20  |    0
                 | 22-60 | 6.1-8.4 | 0.0-0.5 |  15-20  |   0-25
                 |       |         |         |         |
259:             |       |         |         |         |
 BISCAY----------|  0-24 | 6.1-7.4 | 5.5-6.5 |  20-35  |   0-15
                 | 24-36 | 6.6-7.8 | 0.5-1.0 |  12-25  |   0-15
                 | 36-39 | 6.6-7.8 | 0.5-1.0 | 5.0-20  |   0-15
                 | 39-60 | 7.4-8.4 | 0.0-0.5 | 1.0-5.0 |   5-30
                 |       |         |         |         |
274:             |       |         |         |         |
 ROLFE-----------|  0-10 | 5.1-7.3 | 3.4-4.4 |  20-25  |    0
                 | 10-34 | 6.1-7.3 | 1.0-2.0 |  20-30  |    0
                 | 34-60 | 6.1-8.4 | 0.0-1.0 |  20-25  |   0-25
                 |       |         |         |         |
308:             |       |         |         |         |
 WADENA----------|  0-17 | 6.1-7.3 | 3.5-4.5 |  20-25  |   ---
                 | 17-37 | 5.6-7.3 | 0.5-1.0 |  20-25  |   ---
                 | 37-60 | 6.6-8.4 | 0.0-0.5 | 2.0-5.0 |   ---
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Palo Alto County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
                 |       |         |         |         |
324:             |       |         |         |         |
 DICKMAN---------|  0-15 | 6.1-7.3 | 2.0-3.0 |  15-20  |    0
                 | 15-30 | 5.6-7.3 | 0.0-0.5 |  15-20  |    0
                 | 30-46 | 6.1-7.3 | 0.0-0.5 | 5.0-10  |    0
                 | 46-60 | 6.6-8.4 | 0.0-0.5 |  20-25  |    0
                 |       |         |         |         |
324B:            |       |         |         |         |
 DICKMAN---------|  0-16 | 6.1-7.3 | 1.5-2.5 |  15-20  |    0
                 | 16-30 | 5.6-7.3 | 0.0-0.5 |  15-20  |    0
                 | 30-46 | 6.1-7.3 | 0.0-0.5 | 5.0-10  |    0
                 | 46-60 | 6.6-8.4 | 0.0-0.5 |  20-25  |    0
                 |       |         |         |         |
339:             |       |         |         |         |
 TRUMAN----------|  0-24 | 5.6-7.3 | 3.5-4.5 |  25-30  |   ---
                 | 24-54 | 5.6-7.8 | 0.5-3.5 |  22-28  |   ---
                 | 54-60 | 7.4-8.4 | 0.0-0.5 |  22-28  |   ---
                 |       |         |         |         |
339B:            |       |         |         |         |
 TRUMAN----------|  0-24 | 5.6-7.3 | 3.0-4.0 |  25-30  |   ---
                 | 24-54 | 5.6-7.8 | 0.5-3.0 |  22-28  |   ---
                 | 54-60 | 7.4-8.4 | 0.0-0.5 |  22-28  |   ---
                 |       |         |         |         |
354:             |       |         |         |         |
 MARSH-----------|   --- |   ---   |   ---   |   ---   |   ---
                 |       |         |         |         |
390:             |       |         |         |         |
 WALDORF---------|  0-24 | 6.1-7.3 | 6.0-7.0 |  33-48  |   ---
                 | 24-45 | 6.6-7.8 | 0.5-1.0 |  25-46  |   0-15
                 | 45-60 | 7.4-8.4 | 0.0-0.5 |  14-37  |  15-30
                 |       |         |         |         |
485:             |       |         |         |         |
 SPILLVILLE------|  0-34 | 5.6-7.3 | 4.0-5.0 |  20-25  |    0
                 | 34-60 | 5.6-7.3 | 2.0-3.0 |  20-25  |    0
                 |       |         |         |         |
485B:            |       |         |         |         |
 SPILLVILLE------|  0-34 | 5.6-7.3 | 3.5-4.5 |  20-25  |    0
                 | 34-60 | 5.6-7.3 | 2.0-3.0 |  20-25  |    0
                 |       |         |         |         |
506:             |       |         |         |         |
 WACOUSTA--------|  0-13 | 6.6-7.6 | 8.0-10  |  41-50  |   0-15
                 | 13-48 | 6.6-7.8 | 2.0-4.0 |  30-35  |   0-15
                 | 48-60 | 7.4-8.4 | 0.0-1.0 |  25-30  |   5-30
                 |       |         |         |         |
507:             |       |         |         |         |
 CANISTEO--------|  0-16 | 7.4-8.4 | 6.0-7.0 |  36-41  |   5-15
                 | 16-35 | 7.4-8.4 | 2.0-4.0 |  12-29  |  12-18
                 | 35-44 | 7.4-8.4 | 0.5-1.0 | 6.0-23  |  10-15
                 | 44-60 | 7.4-8.4 | 0.0-0.5 | 9.0-20  |  10-15
                 |       |         |         |         |
511:             |       |         |         |         |
 BLUE EARTH------|  0-14 | 7.4-8.4 |  15-25  |  10-44  |   5-20
                 | 14-48 | 7.4-8.4 |  10-25  |  36-44  |   5-40
                 | 48-60 | 7.4-8.4 | 0.0-0.5 | 9.0-17  |   5-40
                 |       |         |         |         |
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Palo Alto County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
559:             |       |         |         |         |
 TALCOT----------|  0-18 | 7.4-8.4 | 5.5-6.5 |  36-41  |   5-30
                 | 18-39 | 7.4-8.4 | 2.0-6.0 |  30-35  |   5-30
                 | 39-60 | 7.4-8.4 | 0.5-1.0 | 2.5-5.0 |   5-30
                 |       |         |         |         |
585B:            |       |         |         |         |
 COLO------------|  0-33 | 5.6-7.3 | 5.0-7.0 |  36-41  |    0
                 | 33-50 | 5.6-7.3 | 3.0-4.0 |  36-41  |    0
                 | 50-60 | 6.1-7.3 | 1.0-2.0 |  30-36  |    0
                 |       |         |         |         |
638B:            |       |         |         |         |
 CLARION---------|  0-14 | 5.6-7.3 | 2.4-5.0 |  20-25  |    0
                 | 14-27 | 5.6-7.8 | 0.5-1.0 |  20-25  |   0-15
                 | 27-60 | 7.4-8.4 | 0.0-0.5 |  20-25  |   5-30
                 |       |         |         |         |
639C:            |       |         |         |         |
 STORDEN---------|  0-10 | 7.4-8.4 | 1.5-3.5 | 9.0-20  |   5-30
                 | 10-60 | 7.4-8.4 | 0.0-0.5 | 7.0-18  |   5-30
                 |       |         |         |         |
639D:            |       |         |         |         |
 STORDEN---------|  0-10 | 7.4-8.4 | 1.5-3.5 | 9.0-20  |   5-30
                 | 10-60 | 7.4-8.4 | 0.0-0.5 | 7.0-18  |   5-30
                 |       |         |         |         |
639E:            |       |         |         |         |
 STORDEN---------|  0-10 | 7.4-8.4 | 1.5-3.5 | 9.0-20  |   5-30
                 | 10-60 | 7.4-8.4 | 0.0-0.5 | 7.0-18  |   5-30
                 |       |         |         |         |
655:             |       |         |         |         |
 CRIPPIN---------|  0-16 | 7.4-8.4 | 5.0-6.0 |  20-25  |   0-25
                 | 16-35 | 7.4-8.4 | 3.0-4.0 |  20-25  |   5-30
                 | 35-60 | 7.9-8.4 | 1.0-2.0 |  20-25  |  15-30
                 |       |         |         |         |
658:             |       |         |         |         |
 MAYER-----------|  0-16 | 7.4-8.4 | 4.0-6.0 |  20-25  |   5-30
                 | 16-30 | 7.4-8.4 | 2.0-6.0 |  20-25  |   5-30
                 | 30-60 | 7.4-8.4 | 1.0-4.0 | 2.5-5.0 |   5-30
                 |       |         |         |         |
733:             |       |         |         |         |
 CALCO-----------|  0-28 | 7.4-8.4 | 5.0-7.0 |  36-41  |   5-30
                 | 28-43 | 7.4-8.4 | 3.0-5.0 |  36-41  |   5-30
                 | 43-60 | 7.4-8.4 | 1.0-3.0 |  36-41  |   5-30
                 |       |         |         |         |
823:             |       |         |         |         |
 FLAGLER VARIANT-|  0-13 | 5.6-7.3 | 2.0-3.0 |  15-20  |    0
                 | 13-39 | 5.6-7.3 | 0.0-1.0 |  15-20  |    0
                 | 39-60 | 7.4-8.4 | 0.0-0.5 | 5.0-10  |   0-25
                 |       |         |         |         |
823B:            |       |         |         |         |
 FLAGLER VARIANT-|  0-13 | 5.6-7.3 | 1.5-2.5 |  15-20  |    0
                 | 13-39 | 5.6-7.3 | 0.0-1.0 |  15-20  |    0
                 | 39-60 | 7.4-8.4 | 0.0-0.5 | 5.0-10  |   0-25
                 |       |         |         |         |
895:             |       |         |         |         |
 MAYER-----------|  0-16 | 7.4-8.4 | 3.9-5.5 |  20-25  |   ---
                 | 16-30 | 7.4-8.4 | 2.0-6.0 |  20-25  |   ---
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                              FIELD OFFICE TECHNICAL GUIDE Sec. II
                                       ENGINEERING INTERPRETATIONS
Chemical Properties of the Soils

(Absence of an entry indicates that the data were not estimated.)

Palo Alto County, Iowa
_________________________________________________________________
                 |       |         |         |         |
   Map symbol    | Depth |  Soil   |Organic  |Cation-  |Calcium
  and soil name  |       |reaction | matter  |exchange |carbonate
                 |       |         |         |capacity |
_________________|_______|_________|_________|_________|_________
                 |  In   |   pH    |   Pct   |meq/100 g|   Pct
                 |       |         |         |         |
                 | 30-60 | 7.4-8.4 | 1.0-4.0 | 3.5-7.5 |   ---
                 |       |         |         |         |
C485:            |       |         |         |         |
 SPILLVILLE------|  0-34 | 5.6-7.3 | 4.0-5.0 |  20-25  |    0
                 | 34-60 | 5.6-7.3 | 2.0-3.0 |  20-25  |    0
                 |       |         |         |         |
T6:              |       |         |         |         |
 OKOBOJI---------|  0-16 | 7.4-7.8 | 9.0-12  |  41-45  |   0-15
                 | 16-30 | 6.6-7.8 | 7.0-10  |  41-45  |   0-15
                 | 30-46 | 6.6-8.4 | 3.0-4.0 |  36-41  |   0-30
                 | 46-60 | 7.4-8.4 | 1.0-3.0 |  30-36  |   5-30
                 |       |         |         |         |
W:               |       |         |         |         |
 WATER-----------|   --- |   ---   |   ---   |   ---   |   ---
                 |       |         |         |         |
_________________|_______|_________|_________|_________|_________
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